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ABSORBABLE MYOCARDAL LEAD
FXATION SYSTEM
CROSS REFERENCES

The present application claims the benefit of the following
U.S. Provisional Applications: Application Ser. No. 60/514,
037 filed Oct. 24, 2003, entitled “Absorbable Myocardial
Lead Fixation System”, Application Ser. No. 60/514,665 filed
Oct. 27, 2003, entitled “Lead Electrode Arrangement for
Myocardial Leads'. Application Ser. No. 60/514,042 filed
Oct. 24, 2003, entitled “Tapered Tip for Myocardial Lead”,
Application Ser. No. 60/514,714 filed Oct. 27, 2003, entitled
“Minimally-Invasive Fixation Systems for Over-the-Tether
Myocardial Leads”, Application Ser. No. 60/514,039 filed
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Oct. 24, 2003, entitled “Distal or Proximal Fixation of Over

the-Suture Myocardial Leads”, Application Ser. No. 60/514,
146 filed Oct. 24, 2003, entitled “Myocardial Lead with Fixa
tion Mechanism”, Application Ser. No. 60/514,038 filed Oct.
24, 2003, entitled “Delivery Instrument for Myocardial Lead
Placement” and Application Ser. No. 60/514,713 filed Oct.
27, 2003, entitled “Drug-Eluting Myocardial Leads', all of
which are incorporated herein by reference.
Reference is hereby made to the following commonly
assigned U.S. patent application Ser. No. 10/821,421, filed
Apr. 9, 2004 entitled “Cardiac Electrode Anchoring System
and the following commonly assigned U.S. patent applica

25

tions filed on an even date herewith, all of which are incor

porated herein by reference: application Ser. No. 10/972,049,
entitled “Myocardial Lead”, application Ser. No. 10/972,298,

30

entitled “Distal or Proximal Fixation of Over-the-Tether

Myocardial Leads', application Ser. No. 10/971,549, entitled
“Myocardial Lead with Fixation Mechanism” and applica
tion Ser. No. 10/971,551, entitled “Myocardial Lead Attach
ment System.”
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PARTIES TO AJOINT RESEARCH AGREEMENT

The claimed invention was made subject to a joint research
agreement between Cardiac Pacemakers, Inc. and Dr.
Osypka, GmbH.

left ventricle.
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FIELD OF THE INVENTION

This invention relates generally to implantable lead assem
blies for stimulating and/or sensing electrical signals in
muscle tissue. More particularly, it relates to myocardially
implanted leads for cardiac stimulation and systems for
anchoring and removing the leads.

2
connection they form with the heart. An endocardial lead
includes at least one electrode at or near its distal tip adapted
to contact the endocardium (i.e., the tissue lining the inside of
the heart). An epicardial lead includes at least one electrode at
or near its distal tip adapted to contact the epicardium (i.e., the
tissue lining the outside of the heart). Finally, a myocardial
lead includes at least one electrode at or near its distal tip
inserted into the heart muscle or myocardium (i.e., the muscle
sandwiched between the endocardium and epicardium).
Some leads have multiple spaced apart distal electrodes at
differing polarities and are known as bipolar type leads. The
spacing between the electrodes can affect lead performance
and the quality of the electrical signal delivered or sensed
through the heart tissue.
The lead typically includes a flexible conductor sur
rounded by an insulating tube or sheath that extends from the
electrode at a distal end to a connector pin at a proximal end.
Endocardial leads are typically delivered transvenously to the
right atrium or ventricle and commonly employ tines at the
distal end for engaging the trabeculae.
The treatment of congestive heart failure (“CHF'), how
ever, often requires left ventricular stimulation either alone or
in conjunction with right ventricular stimulation. For
example, cardiac resynchronization therapy (“CRT) (also
commonly referred to as biventricular pacing) is an emerging
treatment for heart failure which requires stimulation of both
the right and the left ventricle to increase cardiac output. Left
Ventricular stimulation requires placement of a lead in or on
the left ventricle near the apex of the heart. One technique for
left ventricular lead placement is to expose the heart by way
of a thoracotomy. The lead is then positioned so that one or
more electrodes contact the epicardium or are embedded in
the myocardium. Another method is to advance an epicardial
lead endovenously into the coronary sinus and then advance
the lead through a lateral vein of the left ventricle. The elec
trodes are positioned to contact the epicardial Surface of the

45

The left ventricle beats forcefully as it pumps oxygenated
blood throughout the body. Repetitive beating of the heart, in
combination with patient movement, can sometimes dislodge
the lead from the myocardium. The electrodes may lose con
tact with the heart muscle, or spacing between electrodes may
alter over time. It is also sometimes necessary to remove the
leads. However, leads of the type described above can be
difficult to remove.

There is a need therefore, for an improved myocardial lead
system suitable both for chronic implantation and for later
removal.
50

BACKGROUND OF THE INVENTION

SUMMARY OF THE INVENTION

Cardiac rhythm management systems are used to treat
heart arrhythmias. Pacemaker systems are commonly
implanted in patients to treat bradycardia (i.e., abnormally
slow heart rate). A pacemaker system includes an implantable
pulse generator and leads which form the electrical connec
tion between the implantable pulse generator and the heart.
An implantable cardioverter defibrillator (“ICD') is used to
treat tachycardia (i.e., abnormally rapid heart rate). An ICD
also includes a pulse generator and leads that deliver electri
cal energy to the heart.
The leads coupling the pulse generator to the cardiac
muscle are commonly used for delivering an electrical pulse
to the cardiac muscle, for sensing electrical signals produced
in the cardiac muscle, or for both delivering and sensing. The
leads are susceptible to categorization according to the type of

In one embodiment, the present invention is a myocardial
lead attachment system for securing a distal end of a lead
within a myocardium of a patient’s heart. The system
includes a lead body, an anchor mechanism coupled to the
lead body for engaging the heart and a Surface feature formed
on a portion of the lead body. The anchor mechanism is
formed of a bioabsorbable or biodegradable polymer. The
Surface feature promotes the formation of scar tissue around
said portion of the lead body.
According to another embodiment, the present invention is
a myocardial lead attachment system for securing a distal end
ofa lead within a myocardium of a patient's heart. The system
includes a lead body coupled to an anchor mechanism for
engaging the heart. The anchor mechanism is formed of a
bioabsorbable or biodegradable polymer.

55
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3
According to another embodiment, the present invention is
a method for attaching a myocardial lead within the myocar

the left atrium 18, then into the left ventricle 20. The left

ventricle 20 beats forcefully to pump the oxygenated blood
throughout the body.

dium with an anchor mechanism. A dissolvable anchor

mechanism coupled to a lead having a porous Surface feature
is inserted into the myocardium. Tissue is allowed to invade
the porous Surface feature and the anchor mechanism is

The outer walls of the heart 12 are lined with a tissue known

as the epicardium 28. The inner walls of the heart are lined
with a tissue known as the endocardium30. The heart muscle,

or myocardium 32, is sandwiched between the endocardium
30 and the epicardium 28. A tough outer pericardial sac 33

allowed to dissolve.

This summary is not intended to describe each embodi
ment or every implementation of the present invention.
Advantages and a more complete understanding of the inven
tion will become apparent upon review of the detailed
description and claims in conjunction with the accompanying
drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view of a portion of the vasculature and
a myocardial lead attachment and pacing system according to
one embodiment of the present invention.
FIG. 2 is a side view of a distal portion of a myocardial lead
attachment system according to one embodiment of the
present invention.
FIG.3 is a side view of a distal portion of a myocardial lead
attachment system according to another embodiment of the
present invention.
FIG. 4 is a side view of a distal portion of a myocardial lead
attachment system according to yet another embodiment of
the present invention.
FIG. 5 is a side sectional view of a distal portion of a
myocardial lead attachment system including a rapidly dis
solvable coating according to another embodiment of the
present invention.

surrounds the heart 12.
10

15

tether 45 to secure the lead36 to the heart 12 and to retain the
electrode in a chosen location. The anchor mechanism 44 is
25

35

FIG. 6B is a side sectional view of the anchor mechanism

of FIG.5 according to yet another embodiment of the present

invention.
While the invention is amenable to various modifications

and alternative forms, specific embodiments have been
shown by way of example in the drawings and are described

40

identified “Myocardial Lead Attachment System'. The lead
36 is shown placed near the apex 38 of the heart 12. However,
the lead36 may be positioned in the heart 12 anywhere pacing
therapy is needed.

45

44 is configured to abut an epicardial Surface. In other
embodiments, the anchor mechanism 44 can be configured to
abut an endocardial Surface, a pericardial Surface, or to be
retained within the myocardium 32.
Over time, collagenous encapsulation tissue ("scar tissue')
forms around the system 10. The formation of such scar tissue
Sometimes acts to secure the lead 36 in position.
According to one embodiment, the anchor mechanism 44

In the embodiment shown in FIG.1, the anchor mechanism

in detail below. The intention, however, is not to limit the

invention to the particular embodiments described. On the
contrary, the invention is intended to cover all modifications,
equivalents, and alternatives falling within the scope of the
invention as defined by the appended claims.

Placement of the lead 36 and anchor mechanism 44 in the

heart 12 may be accomplished by exposing a portion of the
heart 12, for example by way of a sternotomy, thoracotomy or
mini-thoracotomy. According to other embodiments, the
heart 12 may be accessed via an endoscopic procedure
according to known methods. The lead36 and anchor mecha
nism 44 are inserted through a tract in the heart 12 with the
assistance of a delivery instrument. Suitable anchor mecha
nisms 44, delivery instruments and methods of implanting the
anchor mechanism 44 and lead 36 are described in above

invention.

FIG. 7 is a flowchart depicting a method for attaching a
myocardial lead within the myocardium with an anchor
mechanism according to one embodiment of the present

made from any biocompatible material known in the art Suit
able for chronic implantation. The tether 45 is formed from
any biocompatible material known in the art having a strength
and flexibility sufficient to guide and secure the lead36 within
the myocardium 32. In one embodiment, the tether 45 is
formed from any conventional Suture material known in the
art.

30

FIG. 6A is a side sectional view of the anchor mechanism

of FIG. 5 including a rapidly dissolvable coating according to
another embodiment of the present invention.

The myocardial lead attachment and pacing system 10
includes a pulse generator 34 coupled to a myocardial lead36.
The pulse generator 34 is typically implanted in a pocket
formed underneath the skin of the patient’s chest or abdomi
nal region. The lead36 extends from the pulse generator 34 to
the heart 12 and is implanted in the myocardium 32 near an
apex 38 of the heart 12. The lead36 delivers electrical signals
from the pulse generator 34 to an electrode positioned on the
lead 36 to accomplish pacing of the heart 12 (not visible in
FIG. 1).
An anchor mechanism 44 is coupled to the lead 36 via a

50

is made from a material formulated to dissolve or be absorbed
DETAILED DESCRIPTION
55

FIG. 1 is a sectional view of a myocardial lead attachment
and pacing system 10 deployed in a human heart 12 according
to one embodiment of the present invention. As shown in FIG.
1, the heart 12 includes a right atrium 14 and a right ventricle
16 separated from a left atrium 18 and a left ventricle 20 by a
septum 22. During normal operation of the heart 12, deoxy
genated blood is fed into the right atrium 14 through the
superior vena cava 24 and the inferior vena cava 26. The
deoxygenated blood flows from the right atrium 14 into the
right ventricle 16. The deoxygenated blood is pumped from
the right ventricle 16 into the lungs, where the blood is re
oxygenated. From the lungs the oxygenated blood flows into

60
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over a period of time greater than a period of time necessary
for the formation of scar tissue around the myocardial lead36
following implantation. In one embodiment, the material is
configured to dissolve in a period of time greater than a period
of time necessary to secure the myocardial lead 36 to the
myocardium 32 by scar tissue formation around the myocar
dial lead 36. Such material may be any bioabsorbable or
biodegradable material, including, for example, polygly
collide (“PGA'), polylactide (“PLA), polydioxanone
("PDA), or polylactide-co-glycolide. In one embodiment,
any combination of these polymers is used.
Dissolution or bioabsorption of the anchor mechanism 44
releases the tether 45 and lead36. Although doing so reduces
the level of fixation of the lead36 within the myocardium 32,

US 7,499,757 B2
6
nels that would provide electrical communication between
internal conductor wires coupled to the proximal electrode
108 and distal electrode 110 (not visible in FIG. 2) and the
myocardium 32 should be avoided.
Lead/electrode Substrates forming a porous or roughened
surface can be provided in a number of ways to form surface
feature 114. In one example, the distal electrode 110, proxi

5
the lead 36 remains substantially secured within the myocar
dium32 by epicardial and/or myocardial scar tissue. The lead
36 no longer need be detached from the anchor mechanism 44
prior to removal, as would otherwise be necessary. Rather, the
lead 36 need only be separated from the surrounding scar
tissue. Accordingly, this will facilitate later removal of the
lead 36, if necessary.
In another embodiment, the material of the anchor mecha

mal electrode 108, sheath 112 or anchor mechanism 104 can

nism 44 includes an agent, biologic material or drug, released

be sand/grit blasted to bring about the surface feature 114.
The rough or textured character of the surface feature 114
encourages tissue ingrowth. According to other embodi
ments, (not shown) circumferential grooves or other discon

as the anchor mechanism 44 dissolves, which would alter the

local environment of the lead implantation site. This material
could be selected to include anti-inflammatory material,
angiogenic factors or cellular growth factors or modifiers to
enhance healing and low stimulation thresholds.
In one embodiment, the tether 45 is made from any bioab
sorbable or biodegradable material, such that a portion of the

10

tinuities form surface feature 114.
15

tether 45 located outside of the lead 36 dissolves or is

absorbed over time. Such materials include, for example,
PGA, PLA, PDA, or polylactide-co-glycolide as previously

According to another embodiment, the distal electrode
110, proximal electrode 108 oranchor mechanism 104 can be
fabricated from fused metallic particles so as to provide inter
nal Voids and channels forming Surface feature 114 and into
which tissue ingrowth takes place. According to another
embodiment, the electrodes 108 and 110 or anchor mecha

described. Dissolution of the tether 45 releases the lead 36

nism 104 can be fabricated from metallic wire and/or screen

from the anchor mechanism 44. Again, the lead36 then need
only be separated from Surrounding scar tissue prior to
removal. The anchor mechanism 4.4 may be removed as well,
or may remain in place, encapsulated by scar tissue. In one

mesh components that when compressed into an “electrode
shape create internal Voids and channels to form Surface

embodiment, both the anchor mechanism 44 and the tether 45

feature 114.

Once tissue ingrowth has occurred, unwanted motion of
25

nated. In addition to reducing unwanted relative motion, a
natural tissue anchoring feature Such as that formed about
surface feature 114 acts as a back-up anchor should the tether
106 primarily holding the lead body 102 in place stretch or

are made from a dissolvable or absorbable material.

FIG. 2 shows a side view of a distal portion of a myocardial
lead attachment system 100 in accordance with another
embodiment of the present invention. Attachment system 100
includes many of the same features as the system 10 shown in
FIG. 1, including a lead 102, an anchor mechanism 104 and a
tether 106 for securing the lead 102 within the myocardium
32. The lead 102 further includes a proximal electrode 108, a
distal electrode 110 and an outer insulating sheath 112.
The system 100 is further provided with a porous or rough
ened surface feature(s) 114 into which collagenous encapsu
lation tissue ("scar tissue') invades, resulting in natural tissue
anchoring. The scar tissue encapsulation that forms about the
roughened surface feature(s) 114 provides a gripping action
strengthened as the encapsulation tissue invades the Surface
feature(s) 114. Natural tissue anchoring strengthens the fixa
tion between the lead 36 and the heart 12, reducing dislodg
ment and repositioning of the lead 102.
In the embodiment shown in FIG. 2, the proximal electrode

the lead 102 relative to the heart 12 will be reduced or elimi

30
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break. Where either or both of the anchor mechanism 104 or
tether 106 are intended to dissolve or be absorbed overtime as

discussed above, a natural tissue anchoring feature formed on
the lead 102 improves lead 102 stability following dissolution
or bioabsorption.
FIG. 4 shows a side view of a distal portion of a myocardial
lead attachment system 120 in accordance with another
embodiment of the present invention. Attachment system 120
is generally similar to attachment system 100 shown in FIGS.
2 and 3 and includes a lead 122, an anchor mechanism 124

increases fixation of the anchor mechanism 104 to the heart

and a tether 126. The lead body 122 includes a proximal
electrode 128, a distal electrode 130 and an outer insulating
sheath 132. The proximal electrode 128 and distal electrode
130 are provided with a biocompatible conductive coating
134. The coating 134 may be formed with a smooth surface,
as is shown in FIG. 4, or may be formed with a rough or
porous Surface as is previously described. The conductive
coating 134 encourages growth and formation of the scar
tissue, stabilizing the lead 120 within the myocardium 32.
FIG. 5 shows a distal portion of a myocardial lead attach
ment system 140 according to another embodiment of the
present invention. The attachment system 140 is generally

12 and reduces the likelihood of re-entry of the anchor mecha
nism 104 into the tract. According to other embodiments,

anchor mechanism 144 and a tether 146. The lead 142

108, the distal electrode 110 and anchor mechanism 104 are

40

45

provided with surface feature 114. According to other
embodiments, portions of either or both of the proximal elec
trode 108 and distal electrode 110 in contact with heart tissue

are provided with surface feature 114.
Putting surface feature 114 on the anchor mechanism 104
either or both of the anchor mechanism 104 and the lead 102
include surface feature 114. In those embodiments in which

50

similar to that shown in FIG. 2 and includes a lead 142, an
55

the anchor mechanism 104 and/or tether 106 are dissolvable,

as described above, the natural tissue anchoring improves
lead fixation after either or both of the anchor mechanism 104
and tether 106 have dissolved.
FIG.3 shows another embodiment in which the outer insu

lating sheath 112 is provided with surface feature 114. Any
portion of the lead body 102 that passes through the epicar
dium 30 contains the surface feature 114. According to
another embodiment, surface feature 114 is provided over the
entire surface of the lead body 102 extending from the pulse
generator 34 to the epicardium 30. Where the insulating
sheath 112 is provided with surface feature 114, open chan
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includes a proximal electrode 148, a distal electrode 150 and
an outer insulating sheath 152. Also shown are a pair of coiled
conductive members 153a and 153b which are electrically
coupled to the electrodes, 148 and 150, respectively. Also
shown is a central lumen 155 extending through the lead 142
for receiving the tether 146. The lead 142 is provided with a
roughened surface feature 154 formed on the proximal elec
trode 148, distal electrode 150 and/oranchor mechanism 144.
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A rapidly dissolvable outer coating 156 is formed over the
surface feature 154. Such a rapidly dissolvable coating 156
may beformed of a material that is water soluble. The rapidly
dissolvable coating 156 provides a smooth outer surface,
masking any surface features, including roughened Surface
feature 154, to facilitate passage of the lead 142 and anchor

US 7,499,757 B2
7
mechanism 144 through the myocardium 32 during implan
tation. Following implantation, the coating 156 rapidly dis
solves, revealing the surface features 154 to permit tissue
ingrowth at the surface feature 154. According to other
embodiments, the coating 156 is formed on the lead body 102
and/or anchor mechanism 144, or anywhere the Surface fea
ture 154 is formed.

FIG. 6A shows another embodiment in which the rapidly
dissolvable coating 156 has a first implant friendly shape or
outer profile. Not only does the dissolvable coating 156 mask
the roughened surface feature 154, as described above, the
coating 156 forms a profile about the anchor mechanism 144
to facilitate implantation and passage through the myocar
dium 32. The coating 156 is smooth and has rounded edges
chosen to reduce trauma to the myocardium 32 as the anchor
mechanism 144 passes through the myocardial tissue 32 dur
ing insertion. Once the anchor mechanism 144 is in place, the
coating 156 dissolves to expose the porous or roughened
surface feature 154. According to other embodiments, the
anchor mechanism 144 does not include a roughened Surface
feature 154, or is dissolvable as previously described.
FIG. 6B shows another embodiment in which the coating
156 is applied to the anchor mechanism 144 to generate a
shape configured to facilitate tissue dissection. In the embodi
ment shown, coating 156 is shaped to form a sharp edge 158.
An anchor mechanism 144 including this feature may be used
in conjunction with a stylet delivery instrument as described
in above-identified “Myocardial Lead Attachment System' to
form a tract through the myocardium 32. Upon implantation,
the coating 156 dissolves to expose the anchor mechanism
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144.

FIG. 7 is a flowchart depicting a method 700 for attaching
a myocardial lead 142 having an anchor mechanism 144
within the myocardium 32 according to one embodiment of
the present invention. An anchor mechanism 144 coupled to a
tether 146 is inserted through the epicardium 28 and into the
myocardium 32 (block 710). A lead 142 having a lead body
102, a lumen 155 for receiving the tether 146 extending
through the lead 142, and a porous surface feature 154 formed
on a portion of the lead body 102. The lead 142 is threaded
over a proximal end of the tether 146 (block 720). The lead
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We claim:

1. A myocardial lead attachment system for securing a
distal end of a lead within a myocardium of a patient’s heart,
the system comprising:
an anchor mechanism configured formed of a bioabsorb
able or biodegradable polymer, the anchor mechanism
configured to advance through myocardial tissue in a
first orientation and configured to anchor against an
epicardial Surface in a second orientation;
a tether having a proximal end and a distal end, wherein the
anchor mechanism is coupled to the distal end of the

15. The system of claim 13 wherein the dissolvable coating
has a Smooth outer Surface.

16. The system of claim 1 and further comprising a dis
Solvable coating applied over the anchor mechanism, said
coating having a trauma-reducing outer profile.
17. The system of claim 1 and further comprising a dis
Solvable coating applied over the anchor mechanism, said
coating having a tissue-dissecting edge.
18. The myocardial lead attachment system of claim 1
wherein the first orientation of the anchor mechanism is sub
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stantially orthogonal to the second orientation of the anchor
mechanism.

19. A myocardial lead attachment system for securing a
distal end of a lead within a myocardium of a patient's heart,
the system comprising:
60

an anchor mechanism formed of a bioabsorbable or biode

gradable polymer, the anchor mechanism configured to
advance through myocardial tissue in a first orientation
and configured to anchor against an epicardial Surface in
a second orientation;

tether; and

a lead body having a proximal end, a distal end, a Surface
feature formed on a portion of the lead body for promot
ing formation of scar tissue around the portion, and a

includes an electrode and wherein the surface feature is

formed on at least a portion of the electrode.
11. The system of claim 10 wherein the surface feature is a
conductive coating provided on the electrode.
12. The system of claim 10 wherein the surface feature is a
rough Surface finish on the electrode.
13. The system of claim 1 and further comprising a dis
Solvable coating applied over the Surface feature.
14. The system of claim 13 wherein the dissolvable coating
is water soluble.
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Various modifications and additions can be made to the

exemplary embodiments discussed without departing from
the scope of the present invention. Accordingly, the scope of
the present invention is intended to embrace all such alterna
tive, modifications, and variations as fall within the scope of
the claims, together with all equivalents thereof.

feature.

9. The system of claim 1 wherein substantially the entire
lead body has the surface feature.
10. The system of claim 1 wherein the lead body further

142 is advanced over the tether 146 toward the anchor mecha

nism 144 and into the myocardium 32 (block 730). Tissue is
allowed to invade the porous surface feature 154 (block 740).
The anchor mechanism 144 is allowed to dissolve (block
750).
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lumen extending through the lead body, wherein the lead
body and the lumen are configured such that the lead
body can be threaded over the proximal end of the tether
and slideably advanced over the tether toward the anchor
mechanism during implantation;
wherein the anchor mechanism and the tether are config
ured to couple to the lead body, thereby chronically
retaining the distal end of the lead body in the heart after
implantation.
2. The system of claim 1 wherein the anchor mechanism is
configured to dissolve after scar tissue forms around a portion
of the lead body located within the myocardium.
3. The system of claim 1 wherein the anchor mechanism is
made from a material selected from the group including:
Polyglycolide (“PGA'), Polylactide (“PLA'), Polydiox
anone (“PDA), and Polylactide-co-glycolide.
4. The system of claim 1 wherein the anchor mechanism is
made of a combination of bioabsorbable or biodegradable
and non-bioabsorbable and non-biodegradable materials.
5. The system of claim 1 wherein the anchor mechanism
further includes biologic or pharmacological agents in the
bioabsorbable or biodegradable polymer that are released in
order to modify the healing response to the lead placement.
6. The system of claim 1 wherein at least a portion of the
tether is formed ofa biodegradable or bioabsorbable polymer.
7. The system of claim 1 wherein the surface feature is a
rough surface finish on the lead body.
8. The system of claim 1 wherein a portion of the lead body
adapted to reside within the myocardium has the Surface
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a tether having a proximal end and a distal end, wherein the
anchor mechanism is coupled to the distal end of the
tether; and
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a lead body having a proximal end, a distal end, and a
lumen extending through the lead body, wherein the lead
body and the lumen are configured such that the lead
body can be threaded over the proximal end of the tether
and slideably advanced over the tether toward the anchor
mechanism during implantation;
wherein the anchor mechanism and the tether are config
ured to couple to the lead body, thereby chronically
retaining the distal end of the lead body in the heart after
implantation; and
wherein the anchor mechanism is configured to dissolve
after scar tissue forms around a portion of the lead body
located within the myocardium.
20. A myocardial lead attachment system for securing a
distal end of a lead within a myocardium of a patient’s heart,
the system comprising:
an anchor mechanism configured to advance through myo
cardial tissue in a first orientation and configured to
anchor against an epicardial Surface in a second orien
tation;

10
a tether having a proximal end and a distal end, wherein the
anchor mechanism is coupled to the distal end of the
tether; and
5
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a lead body having a proximal end, a distal end, a surface
feature formed on a portion of the lead body for promot
ing formation of scar tissue around the portion, and a
lumen extending through the lead body, wherein the lead
body and the lumen are configured such that the lead
body can be threaded over the proximal end of the tether
and slideably advanced over the tether toward the anchor
mechanism during implantation;
wherein the anchor mechanism and the tether are config
ured to couple to the lead body, thereby chronically
retaining the distal end of the lead body in the heart after
implantation.
21. The myocardial lead attachment system of claim 20
wherein first orientation of the anchor mechanism is Substan

tially orthogonal to the second orientation of the anchor
mechanism.

